Materials and Methods

Gold Nanosphere Synthesis.
The synthesis of gold NP was performed using the Turkevich method.
12 For NP 21.5 , 1 mL of 0.2 wt% HAuCl 4 x H 2 O was diluted to 20 mL with Millipore water. The solution was boiled and 800 μL 1 wt% sodium citrate tribasic dihydrate was injected under vigorous stirring and boiled for 30 min.
Subsequently, the 20 nm colloid was diluted to 100 mL with deionized (DI) water. For NP 40.4 , 50 mL of 0.04 wt% HAuCl 4 xH 2 O and 50 mL of a 0.05 wt% ascorbic acid and 0.025 wt% sodium citrate tribasic dihydrate containing solution were added dropwise to the NP 21.5 seed solution. For NP 78.9 , 20 mL of NP 40.4 were diluted to 100 mL with Millipore water and the particles were grown to 80 nm by adding 50 mL of an aqueous 0.04 wt% HAuCl 4 xH 2 O solution and 50 mL of a 0.05 wt% ascorbic acid and 0.025 wt% sodium citrate tribasic dihydrate containing solution.
In the last step of each procedure, the samples were boiled for 30 min. All NP concentrations used in this manuscript were quantified by UV-Vis using published extinction cross-sections (Ted Pella).
Gold NR Synthesis.
Gold nanorods were synthetized using the seed-mediated growth technique described by Vigderman et al.. 13 In this technique, the first step is the generation of small NP employing a strong reducing agent such as sodium borohydride. In the second step, these seeds are added to a growth solution containing the metallic precursor together with a weaker reducing agent. 
EGF Quantification with ELISA.
The number of EGF ligands bound per NP were determined by a human EGF ELISA kit (Life Technologies) following the manufacturer's protocol.
Zeta-Potential Measurements.
Zeta-potential measurements of CTAB stabilized NR and PEG-functionalized NP were performed were performed on a Zetasizer Nano ZS90 (Malvern, Worcestershire, UK) at room temperature.
Scanning Electron Microscopy.
Scanning electron microscopy (SEM) images were obtained using a Zeiss Supra 55 VP scanning electron microscope with 10 kV EHT.
Electromagnetic Calculations.
The optical response of Au particles was computed using the Generalized Multiparticle Mie Theory (GMM) with the dielectric function by Palik. 14 For NR we used the approximation of prolate spheroidal particles, and the optical response was corrected according to the work of Kooij et al to account for the angular dependence of the extinction cross-section.
15
Cell Culture.
MDA-MB-468 breast cancer cells were obtained from ATCC® (CRL-1555™) and maintained in DMEM with 10% fetal bovine serum, 100 units/mL of penicillin, 100 μg/mL of steptomycin, and 2 mM of glutamine. Cells were grown in a 5% CO 2 containing atmosphere with 95% relative humidity in an incubator at 37 °C.
STAT3 Phosphorylation Measurements.
NP 78.9 -EGF and NP 40.4 -EGF were incubated with cells at 37 o C for 4 hrs. Cells were then detached and washed with 1x PBS. The cells were then lysed using the STAT3 (pY705) ELISA kit (abcam).
The lysates were subsequently 5x diluted with 1x PBS and phosphorylation levels were quantified following the manufacturer's protocol.
Inhibition of Endocytosis.
Clathrin-mediated uptake was inhibited by 30 min incubation of 500 µM Amantadine with cells.
Caveolae-mediated uptake was inhibited by 15 min incubation of 50 µg/mL nystatin with cells.
Pinocytosis was inhibited by incubation with 10 μg/mL colchicine for 0.5 h. Figure S2 , for NP 21.5 -EGF the hydrodynamic size distribution shows three distinct peaks. The smallest corresponds to individual particles and the two larger peaks belong to agglomerates. If one considers the strong size dependence of the scattering signal on the particle size -in a first approximation as volume squared -it becomes, however, evident that the concentration of NP agglomerates is low. Based on the measured intensities, we estimate that the ratio of non-agglomerated / agglomerated NP is > 1E6. 
